Trichoderma viride QM9123 fermented fiber isolated from feedlot waste at concentrations up to 16.7% solids. The fermented fiber solids decreased by 32%, and carbohydrate decreased by 60%. Cellulolytic enzyme production was better with fiber substrates that had been alkali pretreated and had a lower hemicellulose-to-cellulose ratio.
Griffin et al. (2) demonstrated that whole feedlot waste at 2.5% concentration is a complete and convenient medium for the production of cellulolytic enzymes by Trichoderma viride (5) . However, higher concentrations were inhibitory to the fungus. We have attempted to eliminate this inhibition and improve the overall amount of feedlot waste digestion through fermentation of fibers isolated from the whole waste. Three samples of fiber (Table 1) were isolated and compared with whole waste as a fermentation substrate.
Isolated fiber differed from the whole waste in that no inhibition was detectable at substrate concentrations up to 16.7%, but nutrient deficiencies appeared. With the alkali-washed Ariz:OH fiber, all of the nutrient supplements described by Mandels and Weber (4) were necessary for good enzyme production. Enzyme production was also influenced by the amount and kind of nitrogen nutrients added to the fermentation flasks (Fig. 1 ). At a semisolid substrate level of 16.7%, enzyme production reached a maximum at ammonium sulfate-urea and peptone concentrations of 200 and 15 mg per flask, respectively.
In all three samples, approximately 60% of the carbohydrate disappeared (Table 2 ) and only 68% of the solid was recoverable by centrifugation. Lignin content, which is generally 13 to 20%, increased to 20 to 28% in the fermented fibers, and there was a 0.5 to 1.8% net increase of insoluble nitrogens. Significant difference in the fermentation of cellulose appeared among the samples, however, which correlated with the hemicellulose content of fibers. Hemicellulose is defined here as those sugars not found in the cellulose fraction (Tables 1 and 2 ). When the ratio of hemicellulose to cellulose was rela-tively large (e.g., 1.33 for the Illinois fiber), the hemicellulose fraction appeared to be degraded preferentially. For example, the ratios of hemicellulose to cellulose were 1.33, 0.82, and 0.36 for the Illinois, Arizona, and alkali-treated Arizona fibers, respectively. These ratios became 0.87, 0.84, and 0.53 upon fermentation of the fibers.
Also, cellulolytic enzyme production was inverse to the hemicellulose content of fibers. Cellulolytic activity described as milligrams of glucose released per flask per hour (2) was 120, 160, and 250 for the Illinois, Arizona, and alkali-treated fiber substrates, respectively. Presumably, a smaller quantity of cellulolytic enzyme is needed with hemicellulose-enriched substrates to give growth.
The sequence offermentation events starting from a spore inoculum is shown in Fig. 2 . Between days 3 and 7, 60 to 70% ofthe digestible nutrients was consumed, whereas cellulolytic (3) , and cellulolytic enzY2ne was assayed by the procedure of Griffin et al. (2) . Except for either the nitrogen supplement or peptone, each 500-ml cultural fZask contained 10 g of fiber in 50 ml of nutrients (163 mg ofammonium sulfate, 35 mg of urea, 15 mg ofpeptone, and 25 mg ofTween 80 adjusted to a final pH 4.5 with Hj?O.), and the spore-inoculated culture was incubated aerobically at 28 C for 10 days.
Loss of insoluble components (%)' TABLE 
Change in fiber composition caused by T. viride fer2nentation
" Each flask with 5.00 g of feedlot waste (FLW) fiber contained 50 ml of nutrient supplements (4) in excess. All cultures were incubated aerobically at 28 C for 13 days with periodic adjustment to pH 5.0 with HaPO•.
b Recovery of insoluble components by centrifugation.
enzyme was detectable only during the later days. Other soluble proteins appeared after the release of cellulolytic enzyme and may have been released upon cellular death and lysis.
T. viride seemed to be as effective as Thermoactinomyces (1) in reducing the volume of waste solids. Furthermore, the fiber substrates could be fermented at high concentrations, and cellulolytic enzyme was produced conveniently in the fermentation broth.
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